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Abstract 



The invention relates to an optoelectronic device (10) with a coaxial module which comprises a first holder 
(2) and a second holder (6) fastened thereto, in which holders are present an optoelectronic component (3), 
preferably a semiconductor diode laser (3), hermetically sealed off from the surroundings outside the module 
(1), and a glass fibre (7) aligned therewith, respectively. Conductors (22), for example connection pins (220) 
to which the component (3) is connected, project from the module (1 ). Such a module (1 ) forms a reliable 
and effective component-glass fibre coupling and is highly suitable for use in optical glass fibre 
communication systems. The invention also relates to a method of manufacturing such a device (10). A 
disadvantage of such a module (1 ) is that it is less suitable for applications in which a flat mounting, for 
example on a printed circuit board, is desired. According to the invention, the device (10) also comprises a 
box (20) in which the module (1) is accommodated. At least one side face (21 ) of the box (20) is provided 
with at least one row of second conductors (22) which are passed therethrough in an insulated manner, 
while the box (20) has an opening (23) through which the glass fibre (7) projects from the box (20). The box 
(20) further comprises means (30, 40) by which the module (1) is fastened (30) in the box (20), and by which 
the first conductors (5) are electrically connected (40) to the second conductors (22). The device (10) 
according to the invention may be readily mounted on a printed circuit board (60) in a compact arrangement. 
A further advantage is that the box (20) need not be sealed off h erme tically. The device is also readily 

Ha" 

manufactured by means of a method according to the invention. I _J 
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© The invention relates to an optoelectronic device 
(10) with a coaxial module which comprises a first 
holder (2) and a second holder (6) fastened thereto, 
in which holders are present an optoelectronic com- 
ponent (3), preferably a semiconductor diode laser 
(3), hermetically sealed off from the surroundings 
outside the module (1), and a glass fibre (7) aligned 
therewith, respectively. Conductors (22), for example 
connection pins (220) to which the component (3) is 
connected, project from the module (1). Such a 
module (1) forms a reliable and effective component- 
glass fibre coupling and is highly suitable for use in 
optical glass fibre communication systems. The in- 
vention also relates to a method of manufacturing 
such a device (1 0). 

A disadvantage of such a module (1) is that it is 
less suitable for applications in which a flat mount- 
ing, for example on a printed circuit board, is de- 
sired. 

According to the invention, the device (10) also 
comprises a box (20) in which the module (1) is 
accommodated. At least one side face (21) of the 
box (20) is provided with at least one row of second 
conductors (22) which are passed therethrough in an 
insulated manner, while the box (20) has an opening 
(23) through which the glass fibre (7) projects from 
the box (20). The box (20) further comprises means 



(30, 40) by which the module (1) is fastened (30) in 
the box (20), and by which the first conductors (5) 
are electrically connected (40) to the second con- 
ductors (22). The device (1 0) according to the inven- 
tion may be readily mounted on a printed circuit 
board (60) in a compact arrangement. A further 
advantage is that the box (20) need not be sealed off 
hermetically. The device is also readily manufac- 
tured by means of a method according to the inven- 
tion. 
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The invention relates to an optoelectronic de- 
vice comprising a coaxial module comprising a first 
holder for an optoelectronic component, preferably 
a semiconductor diode laser, which is hermetically 
sealed off from the atmosphere outside the module 
and is electrically connected to first conductors 
passed through a bottom plate of the first holder in 
an insulated manner and to a second holder which 
is connected to the first holder and which is to 
accommodate an optical glass fibre aligned relative 
to the component. The invention also relates to a 
method of manufacturing such a device. An op- 
toelectronic component and a semiconductor diode 
laser will often be referred to hereinafter as compo- 
nent and laser. 

Such devices are widely used in systems for 
optical glass fibre communication. 

Such a device is known from European Patent 
application no. 89201390.5 published under no. 0 
345 874 on 13-12-1989 and comprises a laser- 
glass fibre coupling. The reliability of the module is 
high owing to the fact that the laser present within 
the module is hermetically sealed off from the 
surroundings of the module. It can be connected 
to, for example, a printed circuit board by means of 
the conductors which are passed through the bot- 
tom plate of the laser in an insulated manner. 

A disadvantage of the known device is that, 
when it is mounted on e.g. a printed circuit board, 
it is perpendicular to the printed circuit board with 
its greatest dimension, i.e. the axial dimension, so 
that this form of final mounting requires compara- 
tively much space. Moreover, the first connection 
conductors of the module, which are often arranged 
in a circle, are less suitable for a number of ap- 
plications, especially when a w lC-type M final mount- 
ing of the device and/or a very high system speed 
is required. 

The invention has for its object to provide a 
device of the land mentioned in the opening para- 
graph which does not suffer from the disadvan- 
tages mentioned above, or at least to a much 
lesser degree. 

According to the invention, a device of the land 
mentioned in the opening paragraph is for this 
purpose characterized in that the device comprises 
a box in which the module is accommodated and 
of which at least one side face is provided with at 
least one row of second conductors which are 
passed therethrough in an insulated manner, which 
side face has a opening through which the optical 
glass fibre projects from the box, while said box 
also comprises means by which the module is 
fastened in the box and by which the first conduc- 
tors are electrically connected to the second con- 
ductors. The invention is based on the recognition 
that major advantages are obtained through the 
arrangement of such a module in such a box. 



Thanks to the use of a box of which one side face 
is provided with a row of conductors, the device 
according to the invention may be readily mounted 
on a printed circuit board in a compact manner. 
5 The box need not be hermetically sealed off from 
the surroundings for protecting the component (la- 
ser) owing to the use of a module in which the 
component (laser) is hermetically sealed off from 
the atmosphere outside the module. On the same 
70 grounds, glues from which gases may be evolved 
which are noxious to the component (laser) can be 
used against or inside the box. Gluing as a sealing 
or mounting technique is simple and accordingly 
attractive. The presence of means by which the 
75 module is fastened in the box and by which the 
first conductors are electrically connected to the 
second conductors implies that the module can be 
manufactured entirely outside the box, and the 
disadvantage is lifted that the component (laser) in 
20 such a module is no longer accessible for, for 
example, effecting a wire connection. Since the 
critical step of aligning and fixing of the component 
(laser) and the glass fibre relative to one another 
has already taken place outside the box, the manu- 
25 facture of the device according to the invention, 
which now substantially consists in placing the 
module in the box, is comparatively simple. The 
fact that the module outside the box is easily 
accessible at ail sides, for example for laser weld- 
30 ing, plays a important part in this respect. It is 
further noted that the module in itself is already an 
attractive component which is suitable for many 
applications, and which will accordingly be fre- 
quently held in stock. An important advantage of a 
35 device according to the invention, therefore, is that 
it can be supplied at comparatively short notice. 

The means by which the module is fastened in 
the box may be simple means such as a clamp 
and/or glue connection. The means by which the 
40 first conductors are electrically connected to the 
second conductors may comprise simple means 
such as wire connections. 

In a preferred embodiment, the module is 
round at the area of the first holder and the means 
45 by which the module is fastened in the box com- 
prise a block-shaped body whose upper side is 
provided with a round recess in which the first 
holder is fastened, which body is fastened to a side 
wall of the box, preferably by means of a Peltier 
50 element and/or a cooling plate. A round first holder 
connects well to a round TO (= Transistor Outline) 
or similar standard foot which is usual in compo- 
nent (laser) mounting. The module is securely fas- 
tened to the box and in good thermal contact 
55 therewith thanks to the round recess in the body. 
The temperature of the module may thus be well 
stabilized. Glues may be used for fastening the 
module in the body and the body in the box. A 
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Peltier element and/or a cooling plate promote a 
stable laser temperature, also when the box walls 
have a comparatively bad heat conduction. Fasten- 
ing of the module in the box may be improved in 
that the block-shaped body is made longer. 

Preferably, the means by which the first and 
second conductors are connected to one another 
comprise a plate of an electrically insulating ma- 
terial of which one side is fully covered with a 
conducting layer and the other side is coated with 
conductor tracks of which the one ends are con- 
nected to the first conductors and the other ends to 
the second conductors, while preferably one of the 
second conductors inside the box is of coaxial 
construction. Such a "strip line" technology and a 
coaxial second conductor inside the box have the 
important advantage that the electrical connection 
between the first and second conductors renders 
possible the use of the device at very high fre- 
quencies - above 1 or even above 10 GHz. 

In a favourable modification, the lower surface 
of the box is provided with two parallel rows of 
second conductors which are passed through it in 
an insulated manner. As a result, the device forms 
a so-called DIL (= Dual In Line) envelope which 
can be easily tested and mounted, for example, on 
a printed circuit board. In another favourable modi- 
fication, the two parallel side faces of the box are 
each provided with one row of second conductors 
passed through them in an insulated manner. Such 
a envelope is called "Butterfly" envelope and is 
especially suitable for applications with a high sys- 
tem speed. 

In a particularly favourable embodiment, the 
coaxial module further comprises a intermediate 
piece situated between the first and second holder, 
the intermediate piece and one of the two holders 
being arranged so that they can slide one into the 
another, one of these parts having an annular con- 
nection piece of reduced diameter, the connection 
piece of reduced diameter of the one part being 
fastened to the surface of the other part by means 
of a number of laser welds after axial alignment of 
the end of the optical glass fibre relative to the 
component (laser), while the mutually facing ends 
of the intermediate piece and the other holder have 
plane surfaces which run transversely to the axial 
alignment direction and by which the latter parts 
bear on one another, while one of these parts has a 
Mange of reduced diameter, the Mange of reduced 
diameter of the one part being fastened to the 
surface of the other part also by means of a 
number of laser welds after transverse alignment of 
the end of the glass fibre relative to the component 
(laser). Such a device has a particularly accurate, 
stable and reliable coupling between the compo- 
nent and the glass fibre (laser-glass fibre) and is 
accordingly highly suitable for use in optical glass 



fibre communication systems. 

In this last-mentioned embodiment, the first 
holder of the module preferably comprises a lens 
and the intermediate piece comprises an optical 

5 insulator. The lens provides an even better compo- 
nent (laser)-glass fibre coupling, while the optical 
insulator ensures that there is no detrimental feed- 
back from the glass fibre to the component (laser). 
When the lens is in or against the first holder, a 

10 space is created in the intermediate piece in which 
the optical insulator can be accommodated. Owing 
to the fact that the optical insulator is accom- 
modated in the module and not outside it (or even 
outside the box), the temperature of the insulator is 

75 also stabilized, so that a less expensive insulator 
can be used, i.e. an epitaxially manufactured in- 
sulator instead of an insulator comprising a bulk 
crystal. 

A method of manufacturing an optoelectronic 

20 device in which a coaxial module is formed by a 
first holder which comprises an optoelectronic 
component, preferably a semiconductor diode la- 
ser, and which is provided with a bottom plate with 
first conductors passed through it in an insulated 

25 manner whereby the component is electrically con- 
nected, and by a second holder for an optical 
transmission fibre, which module hermetically seals 
off the component from the surroundings of the 
module and in which module the transmission fibre 

30 is aligned relative to the component, according to 
the invention, is characterized in that the module 
thus manufactured is accommodated in a box of 
which at least one side face is provided with at 
least one row of second conductors passed there- 

35 through in an insulated manner, and means are 
provided in the box whereby the module is fas- 
tened in the box and whereby the first conductors 
are electrically connected to the second conduc- 
tors. The particularly advantageous devices accord- 

40 ing to the invention are obtained in a simple man- 
ner by such a method. 

The invention will be explained in more detail 
with reference to an embodiment shown in the 
drawing. 

45 Fig. 1 diagrammatically shows partly a side ele- 
vation and partly a cross-section parallel to the 
longitudinal direction of an optoelectronic device 
according to the invention, and 
Fig. 2 is a diagrammatic plan view of the device 
so of Fig. 1 . 

Fig. t diagrammatically shows partly a side 
elevation and partly a cross-section parallel to the 
longitudinal direction of an optoelectronic device 10 
according to the invention. The device 10 com- 
55 prises a coaxial module 1 which contains a first 
holder 2 with an optoelectronic component 3, here 
a semiconductor diode laser 3, and a second hold- 
er 6 which is connected to the first holder 2 and 
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comprises an optical glass fibre 7 aligned with the 
laser 3. A bottom plate 4 of the first holder 2, which 
here comprises a metal foot 50, comprises three 
conductors 5 which are passed through in an elec- 
trically insulated manner. Only two conductors 5 
are shown in the drawing, i.e. those by which the 
laser 3 is electrically connected by means of wire 
connections (not shown in the drawing). The glass 
fibre 7 is fastened in the second holder 6 by 
means of a ferrule 52. According to the invention, 
the device 10 also comprises a box 20 in which the 
module 1 is accommodated; at least one side face 
21, here the bottom surface, of the box 20 is 
provided with at least one row, here two rows, of 
second conductors 22 passed through in an in- 
sulated manner; the box 20 is provided with an 
opening 23 through which the optical glass fibre 7 
issues from the box 20; and the box 20 comprises 
means 30, 40 by which the module 1 is fastened in 
the box 20 and by which the first conductors 5 are 
electrically connected to the second conductors 22 
which are passed through in an insulated manner. 
Such a device 10 offers major advantages. It com- 
prises, for example, a DIL or Butterfly envelope 
whereby a compact mounting on a printed circuit 
board 60 is rendered possible. Since the module 1 
hermetically seals off the laser 3, the box 20 need 
not be hermetically sealed off. This has the advan- 
tage inter alia that glue connections can be used. 
It is also possible to use glues from which gases 
detrimental to the laser 3 may be evolved. The 
comparatively critical module 1 may be manufac- 
tured previously, outside the box 20. When the 
module 1 is kept in stock, a wide range of products 
can be supplied at short notice. 

The module 1 is round and the means 30 
comprise a block-shaped copper body 30 whose 
upper side is provided with a round recess 31 in 
which the first holder 2 is fastened. The block- 
shaped body 30 is connected to the bottom sur- 
face 21 by means of a Peltier element 32 and a 
copper cooling plate 33. The temperature of the 
laser 3 and of the module 1 is stabilized thereby. 
The means 40 comprise a plate 40 of an insulating 
material, for example ceramic material, of which 
one side 41 is fully covered with a conducting layer 
and the other side 42 is covered with conductor 
tracks 43, 44. The conductor track 43 is earthed, 
the conductor track 44 supplies a signal to the 
laser 3. The one ends of the conductor tracks 43, 
44 are connected to the first conductors 5, for 
example by soldering. The other ends are con- 
nected to the second conductors 22, also by sol- 
dering. The conductor 22 to which the conductor 
track 44 is connected is of coaxial construction, i.e. 
a metal cylinder 45 is present around this second 
conductor 22 inside the box 20. Owing to this "strip 
line" technology and the coaxial design of the 



signal path to the laser 3, the device 10 can be 
used at high system speeds such as 1 GHz or 
even 10 GHz. 

The DIL box 20 used renders testing and 

5 mounting of the device 10 easy. In a "Butterfly" 
modification mentioned above, the side faces 24, 
25 of the box 20 each comprise one row of second 
conductors 22 passed through the wall in an in- 
sulated manner. Such a box 20 is highly suitable 

70 for high-speed systems. The box 20 is then moun- 
ted, for example, in a recess of the printed circuit 
board 60. 

The coaxial module 1 in this embodiment com- 
prises an intermediate piece 8 situated between 

75 the first holder 2 and the second holder 6. The 
intermediate piece 8 and one of the two holders 2, 
6, in this case the holder 2, are provided so that 
they can slide one into the other, and one of the 
said parts 2,8, here the part 8, has an annular 

20 connection piece 9 of reduced diameter, which 
connection piece 9 of reduced diameter of the one 
part, here part 8, is fastened to the surface of the 
other part, here part 2, by means of a number of 
laser welds (not shown in the drawing) after axial 

25 alignment of the end of the optical glass fibre 7 
relative to the laser 3. The mutually facing ends of 
the intermediate piece 8 and of the other holder, 
here holder 6, have plane surfaces which are trans- 
verse to the axial alignment direction and by which 

30 the parts last mentioned, so the parts 6, 8, bear on 
one another, while one of these parts 6, 8, here the 
part 6, has a flange 11 of reduced diameter, the 
flange 1 1 of reduced diameter of the one part, i.e. 
the part 6, being fastened to the surface of the 

35 other part, i.e. the part 8, by means of a number of 
laser welds after transverse alignment of the end of 
the glass fibre 7 relative to the laser 3. A device 10 
according to the invention has a very good and 
reliable laser-glass fibre coupling and is compara- 

40 tively easy to manufacture owing to such a, usually 
round, module. 

A lens 12 is present in an opening 51 of the 
first holder 2, which contributes to a good laser- 
glass fibre coupling. The intermediate piece 8 of- 

45 fers space to an optical insulator 13 which coun- 
teracts an undesirable optical feedback to the laser 
3 and whose temperature is comparatively stable 
thanks to its position inside the module 1. This 
offers the advantage inter alia that a comparatively 

50 inexpensive insulator 13 manufactured by epitaxial 
techniques can be used. The insulator 13 here 
comprises BIG ( = Bismuth Iron Garnet). 

The angled cooling plate 33 comprises copper, 
as does a further cooling plate 28 arranged against 

55 the side face 26. Copper has an approximately 25 
times better heat conduction than Kovar or Fernico 
(alloys comprising iron, cobalt and nickel), from 
which the walls 21, 24, 25, 26, 27 as well as the lid 



4 



7 



EP 0 619 507 A1 



8 



of the box 20 (not shown) are manufactured. The 
walls of the box 20 are approximately 1 mm thick 
and the dimensions of the box 20 are approxi- 
mately 2.5 x 1.5 x 1.5 cm 3 . The diameter of the 
module 1 is approximately 0.6 cm, its length is 5 
approximately 1.2 cm. The portion of the optical 
glass fibre 7 projecting from the box 20 is glued to 
the box 20 by means of a metal cap 29 which 
serves as a stress relief. The laser 3 is sealed off 
hermetically from the surroundings of the module 1 to 
inside the first holder 2 already. The first holder 2 
also comprises a monitor diode 53 by which the 
optical power of the laser 3 is measured. The 
monitor diode 53 comprises one earth connection 
in common with the laser 3: a first conductor 5, 15 
conductor track 43, and a second conductor 22. 
Another electrical connection of the monitor diode 
53 runs through the third one (not shown) of the 
first connection conductors and a third (also not 
shown) conductor track to a third one of the second 20 
conductors 22. 

The device 10 in the present example is manu- 
factured by a method according to the invention in . 
the following manner. First the coaxial module 1 is 
manufactured as described in the European Patent 25 
Application cited above. In this module 1 , the laser 
3 is hermetically sealed off from the surroundings 
outside the module 1 from which first conductors 5 
project. Subsequently, according to the invention 
(see Figs. 1 and 2), the module 1 is enclosed in a 30 
box 20 of which at least one side face 21 is 
provided with at least one row of second conduc- 
tors 22 which are passed therethrough in an in- 
sulated manner. According to the invention, means 
30, 40 are provided in the box 20 during this, by 35 
which means the module 1 is fastened in the box 
and the first conductors 5 are connected to to the 
second conductors 22. The means 30 preferably 
comprise a block-shaped body 30 with a round 
recess 31 in which the circular portions of the 40 
module 1 are accommodated. The block 30 may 
be fastened first on the module 1 or first in the box 
20. It is also possible for the two fastenings to be 
effected simultaneously. The means 40 preferably 
comprise a plate 40 of an insulating material which 45 
is provided with conductor tracks 44, 45 which are 
connected to the first conductors 5 and to the 
second conductors 22. Preferably, the plate 40 is 
first connected to the module 1. For this purpose, 
the first conductors 5, which are arranged in a so 
circle, are bent so as to lie in one plane. The plate 
40 is then connected to the second conductors 22 
during or after the placement of the module 1 in 
the box 20. 

The invention is not limited to the embodiment 55 
described, since many modifications and variations 
are possible to those skilled in the art within the 
scope of the invention. Thus different materials or 



different dimensions from those mentioned in the 
example may be used. It is noted particularly that, 
although the device according to the invention pref- 
erably comprises a semiconductor diode laser as 
the optoelectronic component, the invention is not 
limited to this. The invention may also advanta- 
geously comprise different optoelectronic compo- 
nents such as a photodiode or an LED ( = Light 
Emitting Diode). 

Claims 

1. An optoelectronic device (10) comprising a co- 
axial module (1) comprising a first holder (2) 
for an optoelectronic component (3), preferably 
a semiconductor diode laser (3), which is her- 
metically sealed off from the atmosphere out- 
side the module (1) and is electrically con- 
nected to first conductors (5) passed through a 
bottom plate (4) of the first holder (2) in an 
insulated manner and a second holder (6) 
which is connected to the first holder (2) and 
which is to accommodate an optical glass fibre 
(7) aligned relative to the component (3), char- 
acterized in that the device (10) also com- 
prises a box (20) in which the module (1) is 
accommodated and of which at least one side 
face (21) is provided with at least one row of 
second conductors (22) which are passed 
therethrough in an insulated manner, which 
box has an opening (23) through which the 
optical glass fibre (7) projects from the box 
(20), while said box also comprises means (30, 
40) by which the module (1) is fastened (30) in 
the box (20) and by which the first conductors 
(5) are electrically connected (40) to the sec- 
ond conductors (22). 

2. An optoelectronic device (10) as claimed in 
Claim 1, characterized in that the module (1) is 
round at least at the area of the first holder (2) 
and the means (30) comprise a block-shaped 
body (30) whose upper side is provided with a 
round recess (31) in which the first holder (2) 
is fastened, which body is fastened to a side 
face (21), preferably by means of a Peltier 
element (32) and a cooling plate (33). 

3. An optoelectronic device (10) as claimed in 
Claim 1 or 2, characterized in that the means 
(40) comprise a plate (40) of an electrically 
insulating material of which one side (41) is 
fully covered with a conducting layer and the 
other side (42) is coated with conductor tracks 
(43) of which the one ends are connected to 
the first conductors (5) and the other ends to 
the second conductors (22), while preferably 
one of the second conductors (22) inside the 
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box (20) is of coaxial construction. 

4. An optoelectronic device (10) as claimed in 
Claim 1, 2 or 3, characterized in that the lower 
surface (21) of the box (20) is provided with 5 
two parallel rows of second conductors (22) 
which are passed through it in an insulated 
manner. 

5. An optoelectronic device (10) as claimed in 10 
Claim 1, 2 or 3, characterized in that two 
parallel side faces (24, 25) of the box (20) are 
each provided with one row of second conduc- 
tors (22) passed through in an insulated man- 
ner. 75 

6. An optoelectronic device (10) as claimed in 
any one of the preceding Claims, characterized 
in that the coaxial module (1) further comprises 

an intermediate piece (8) situated between the 20 
first (2) and second (6) holder, the intermediate 
piece (8) and one (2) of the two holders (2, 6) 
being arranged so that they can slide one into 
the other, one (8) of these parts having an 
annular connection piece (9) of reduced diam- 25 
eter, the connection piece (9) of reduced diam- 
eter of the one part (8) being fastened to the 
surface of the other part (2) by means of a 
number of laser welds after axial alignment of 
the end of the optical glass fibre (7) relative to 30 
the component (3), while the mutually facing 
ends of the intermediate piece (8) and the 
other holder (6) have plane surfaces which run 
transversely to the axial alignment direction 
and by which the latter parts (8, 6) bear on one 35 
another, while one (6) of these parts (6, 8) has 
a flange (11) of reduced diameter, the flange 
(11) of reduced diameter of the one part (6) 
being fastened to the surface of the other part 
(8) also by means of a number of laser welds 40 
after transverse alignment of the end of the 
glass fibre (7) relative to the component (3). 

7. An optoelectronic device (10) as claimed in 
Claim 6, characterized in that the module (1) 45 
comprises a lens (12), which is present prefer- 
ably in the first holder (2), and the intermediate 
piece (8) comprises an optical insulator (13). 

8. A method of manufacturing an optoelectronic so 
device (10) in which a coaxial module (1) is 
formed by a first holder (2) which comprises 

an optoelectronic component (3), preferably a 
semiconductor diode laser (3), and which is 
provided with a bottom plate (4) with first con- 55 
ductors (5) passed through it in an insulated 
manner whereby the component (3) is elec- 
trically connected, and by a second holder (6) 



for an optical transmission fibre (7), which 
module (1) hermetically seals off the compo- 
nent (3) from the surroundings of the module 
(1) and in which module (1) the transmission 
fibre (7) is aligned relative to the component 
(3), characterized in that the module (1) thus 
manufactured is accommodated in a box (20) 
of which at least one side face (21) is provided 
with at least one row of second conductors 
(22) passed therethrough in an insulated man- 
ner, and means (30, 40) are provided in the 
box (20) whereby the module (1) is fastened in 
the box (20) and whereby the first conductors 
(5) are electrically connected to the second 
conductors (22). 



6 



EP 0 619 507 A1 




7 




8 



ICuropcan Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 20 0879 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to ( 



CLASSIFICATION OF THE 
APPLICATION (lntCLS) 



WO-A-90 04799 (E.I.DU PONT DE NEMOURS AND 
COMPANY) 

* page 5, line 15 - line 34 * 

* page 6 - page 8 * 

* page 9, line 1 - line 11 * 

* figures 1-6 * 

US-A-5 068 865 (Y.OHSHIMA E7.AL.) 

* figures 1-4B * 

* column 3, line 34 - line 68 * 

* column 4, line 1 - line 68 * 

* column 5, line 1 - line 27 * 

EP-A-0 477 841 (FUJITSU) 

* figure 3 * 

* column 6, line 26 - line 58 * 

* column 7 y line 1 - line 21 * 

EP-A-0 241 955 (N.V.PHILIPS 
GLOEI LAMPENFABR I EKEN) 

* page 4, line 18 - line 37 * 

* page 5 - page 6 * 



1,3,4,8 



G02B6/42 



1,4,6 



1,7. 



1,6 



TECHNICAL FIELDS 
SEARCHED (I»t.CI.S) 



* page 7, line 1 

* figures 



line 17 * 



G02B 
HOIS 



PATENT ABSTRACTS OF JAPAN 

vol. 10, no. 32 (E-379) (2089) 7 February 

1986 

& JP-A-60 189 283 (HITACHI) 
* abstract * 



1,5 



The present search report has been drawn op for all claims 



Place «f teach 

THE HAGUE 



Dale •( cunplclhu if the ware* 

8 July 1994 



Mathyssek, K 



CATKGORY OF CITED DOCUMENTS 



X : particularly relevant if taken alone 

V : particularly relevant If combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
I" : intermediate document 



I : theory or principle underlying the invention 
K : earlier patent document, but published on, or 

after the filing date 
D : document died in the application 
I. : document cited for other reasons 



& : member of the sane patent family, corresponding 
document 



